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Description 

Technical Field 

5 [0001] The present invention relates to a thermoplastic resin composition and a method ot molding the composition. 
Technical Background 

[0002] Recently heat-resistant thermoplastic resins have been used as engineering plastics for machine materials 
to or electronic parts. In molding a thermoplastic resin, in order to improve productivity, it has been proposed to blend, 
for the purpose of reducing melt viscosity, promoting crystallization and improving mold releasability, various resin 
modifiers, e.g., fatty acids such as stearic acid, metal salts of fatty acids, ester derivatives prepared from a fatty acid 
with a polyhydric alcohol such as pentaerythritol, polyethylene glycol or the like, aliphatic amides such as ethylenebi- 
sstearamide, etc. (Japanese Unexamined Patent Publications (Kokai) No. 44547/1985 and No. 250049/1991). 
75 [0003] However, since heat-resistant thermoplastic resins generally have a high fusing temperature, said resin ad- 
ditives may thermally decompose or boil when melted, thereby tending to stain a mold or form void in the resin. For 
this reason, it has been desired to develop heat-resistant resin modifiers. 

[0004] In view of the recent increasing need for plastic materials of high performance, polyarylene sulfide (PAS) 
excellent in heat resistance, mechanical characteristics and chemical resistance is attracting attention, and is now 
20 used for extending applications, for example, as automotive parts, parts for precision machines, electric and electronic 
parts, etc. 

[0005] PAS is a crystalline engineering plastic but has low crystallization rate. Therefore, in order to obtain a resin 
of sufficient mechanical strength by injection molding, a high mold temperature of about 1 30° C and a prolonged cooling 
time were necessary. This defect posed a serious problem in extending the applications of PAS, and it is desired to 
25 mold PAS in a short time at a mold temperature of not higher than 100°C which is among the molding conditions for 
resin-molding apparatus commonly used. 

[0006] To solve this problem, there have been proposed a method of increasing the mold releasability by adding a 
fatty acid ester (Japanese Unexamined Patent Publication No.1 54867/1 992), an aromatic sulfonamide (Japanese Un- 
examined Patent Publication No.59279/1 993) or the like, and a method of promoting the crystallization by adding a 
30 modified polyalkylene glycol (Japanese Unexamined Patent Publication No. 250049/ 1991) or an organic phosphoric 
acid metal salt (Japanese Unexamined Patent Publication No. 142854/1 990) or the like. 

[0007] However, because of insufficient heat resistance of the resulting resin compositions, these methods entail 
the problem of failing to achieve the contemplated results and the problem of exhibiting reduced mechanical strength 
and heat resistance even if the mold releasability or appearance of the molded products may be improved. 

35 

Disclosure of the Invention 

[0008] An object of the present invention is to provide a novel and useful thermoplastic resin composition containing 
a resin modifier which is excellent in heat resistance. 
40 [0009] Another object of the invention is to provide a novel and useful method of molding a thermoplastic resin 
composition, which method is feasible even at a low temperature without deteriorating the inherent mechanical char- 
acteristics and heat resistance of the thermoplastic resin, particularly polyarylene sulfide. 

[0010] The inventors of the present invention conducted extensive research to solve the foregoing problems, and 
found that an imide compound having a specific structure can function as a resin modifier having the desired perform- 
ance since the imide compound per se has high heat resistance and reduces the melt viscosity of thermoplastic resins, 
increases the crystallizability of crystalline thermoplastic resins or enhances the mold releasability, etc. The present 
invention has been accomplished based on these novel findings. 

[0011] The present inventors further found that when a thermoplastic resin composition, particularly a polyarylene 
sulfide resin composition, containing the above specific imide compound is used, a molded article which retains the 
50 inherent mechanical strength and heat resistance of the thermoplastic resins, especially of the polyarylene sulfide, can 
be obtained even at a mold temperature of 100°C or lower. 

[001 2] Thus, the thermoplastic resin composition according to the present invention is characterized in that the com- 
position comprises a thermoplastic resin and 0.1 to 100 parts by weight, per 100 parts by weight of said thermoplastic 
resin, of an imide compound, said imide compound being at least one member selected from the group consisting of: 

55 

(1) a bisimide represented by the formula 
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C-CH„ CH. -C^ 
R 1 -A 1 -N^ I I X N-A 2 -R (1) 

C-CH — CH — C 
II II 
0 0 

wherein R 1 and R 2 are the same or different and each represents an alkyl or alkenyl group having 4 to 22 carbon 
atoms, a cycloalkyl group having 4 to 6 carbon atoms, a group represented by the formula 



(« 3 > a 0 (R V 



20 or a group represented by the formula 



< R5 )b-@-< R6 >-' 

in which R 3 and R 5 are the same or different and each represents an alkyl group having 1 to 22 carbon atoms, R 4 
and R 6 are the same or different and each represents a single bond or an alkylene group having 1 to 2 carbon 
atoms, a is an integer of 1 to 2 and b is an integer of 0 to 2, and A 1 and A 2 are the same or different and each 
represents a single bond or a phenylene group; 
(2) a monoimide represented by the formula 



o o 
ll II 

C-CH„ CH. -C-X 
R 7 -A 3 -< II (2) 
C-CH — CH — C-Y 



wherein X and Y are the same or different and each represents a group of the formula -NH-A 4 -R 8 or a hydroxy! 
so group, R 7 and R 8 have the same meaning as R 1 in the formula (1 ) and may be the same or different, and A 3 and 

A 4 are the same or different and each represents a single bond or a phenylene group, and a metal salt thereof; and 
(3) a monoimide represented by the formula 
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R 9 



A 5 



N (3) 
0 = C C = 0 

II 

HOOC-CH 2 -CH — CH-CH 2 -CONH-A 6 -R 



wherein R 9 and R 10 are the same or different and each represents an alkyl or alkenyl group having 4 to 22 carbon 
atoms, and A 5 and A 6 are the same or different and each represents a single bond or a phenylene group, and a 
20 metal satt thereof. 

[0013] The present invention also provides a method of molding a thermoplastic resin composition, particularly a 
polyarylene sulfide resin composition, the method being characterized in that the method comprises injection-molding 
or blow-molding a resin composition comprising a thermoplastic resin, particularly a polyarylene sulfide resin, and 0.1 
25 to 100 parts by weight, per 100 parts by weight of said thermoplastic resin, of at least one imide compound selected 
from the group consisting of a bisimide of the formula (1), a monoimide of the formula (2) and a metal salt thereof and 
a monoimide of the formula (3) and a metal salt thereof. 

[001 4] The present invention further provides a molded article obtainable by the method of the present invention and 
the use of such a molded article for electric and electronic appliance parts, automobile parts and chemical parts. 

30 [0015] The imide compounds of the formulas (1), (2) and (3) for use in the invention can be easily prepared, for 
example, by dehydration condensation of 1,2,3,4- butanetetracarboxylic acid (hereinafter referred to as "BTC") or a 
monoanhydride or dianhydride thereof (BTC and a monoanhydride or dianhydride thereof will be hereinafter collectively 
referred to as "BTC compound') with an aliphatic primary amine, an alicyclic primary amine or an aromatic primary 
amine represented by the formula H 2 N-A 1 -R 1 , H 2 N-A 2 -R 2 , H 2 N-A 3 -R 7 H 2 N-A 4 -R B , H 2 N-A 5 -R 9 or H 2 N-A 6 -R 10 , or al- 

35 ternatively by decarboxylation reaction of said BTC compound with an isocyanate derivative corresponding to said 
amine (stated more specifically, a compound of the formula 0=C=N-A 1 -R 1 , 0=C=N-A 2 -R 2 0=C=N-A 3 -R 7 , 0=C=N- 
A 4 -R 8 , 0=C=N-A 5 -R 9 or 0=C=N-A 6 -R 10 ). From a commercial viewpoint, the dehydration condensation method, par- 
ticularly dehydration condensation with heating, is desirable. 

[001 6] The aliphatic primary amine, alicyclic primary amine or aromatic primary amine is used in an amount of about 
40 2 to about 6 moles per mole of the BTC compound for the preparation of the bisimide of the formula (1), and in an 
amount of about 1 to about 3 moles per mole of the BTC compound for the preparation of the monoimide of the formula 
(2) or formula (3). 

[0017] When it is desired to prepare an imide compound wherein groups -A^R 1 and -A 2 -R 2 or the groups -A 3 -R 7 
and -A 4 -R 8 , or the groups -A 5 -R 9 and -A 6 -R 10 are different from each other, a mixture of primary amines having the 
45 respective groups is used in a molar ratio corresponding to the number of groups in the desired imide compound. 
[001 8] In the first half of the dehydration reaction, the neutralization reaction and the amidation reaction between the 
BTC compound and the primary amine mainly occur, and in the second half thereof, the dehydration from the amic 
acid formed from the BTC compound and the primary amine mainly takes place. 

[0019] The dehydration reaction may be effected in the absence of a solvent or in the presence of a solvent capable 
so of dissolving the BTC compound. Examples of useful solvents are dimethylformamide, dimethylacetamide, N-methyl- 
pyrrolidone, dimethyl sulfoxide, dioxane, etc. and polar organic solvents such as lower alcohols having 1 to 4 carbon 
atoms, etc. 

[0020] Also effective is a method which comprises reacting the BTC compound with the primary amine while dis- 
persing them with stirring in the presence of a dispersing solvent. Examples of the dispersing solvents include aromatic 
55 hydrocarbons such as benzene, toluene, xylene, cumene, tetralin, etc., and aliphatic hydrocarbons such as pentane, 
hexane, heptane, nonane, decane, etc. From a commercial viewpoint, the reaction in the absence of a solvent is the 
most desirable, and also effective is the use of a small amount of said dispersing solvent as an entrainer. 
[0021] Preferably the dehydration reaction is carried out at a temperature of 0 to about 400° C. In the first half of the 
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reaction, any temperature in said range is employable, but in the second half thereof, a temperature of 150 to 400°C, 
preferably 200 to 300°C, is recommendabie. At lower than 150°C, the dehydration reaction slowly proceeds and con- 
sequently it is improper as a commercial method. On the other hand, at a temperature higher than 400°C, a thermal 
decomposition reaction tends to occur and thus it is undesirable. 
5 [0022] The reaction time is variable depending on the reaction temperature and cannot be specified, but is usually 
in the range of 1 to 50 hours. 

[0023] The dehydration reaction may be conducted at atmospheric pressure or reduced pressure. It is preferred to 
carry out the first half of the reaction at atmospheric pressure and the second half thereof at reduced pressure. The 
pressure can be reduced to any level in the range of 0.01 to 760 Torr. A lower pressure of, e.g., 50 Torr or less is 

10 desirable in the last stage of the reaction. 

[0024] The reaction proceeds even in the absence of a catalyst, but if desired, catalyst may be used such as hy- 
droxides, oxides, chlorides and organic acid salts of sodium, potassium, magnesium, calcium, barium, zinc, aluminum, 
tin, lead and the like. Generally, reaction in the absence of such catalyst is preferable, but it is desirable to use the 
catalyst when the reaction is intended to produce a metal salt of the imide represented by the formula (2) or (3). 

75 [0025] The same reaction conditions as above can be employed when an isocyanate derivative of the primary amine 
is used as the starting material in place of the primary amine. 

[0026] The dehydration reaction may be conducted in the presence of a dehydrating agent such as acetic anhydride- 
pyridine, carbodiimide, triphenylphosphite, etc. In this case, the dehydrating agent is preferably used in the second 
half of the reaction. A preferred amount of the dehydrating agent to be used is 2 to 50 moles per mole of the BTC 
20 compound. A desirable reaction temperature is in the range of -20 to 200°C. At lower than -20°C, the reaction retards. 
A dehydrating agent requiring a temperature of higher than 200 & C gives only a little advantage of using such dehydrating 
agent and in such case the thermal dehydration reaction is preferably selected. 

[0027] Aliphatic primary amines useful in said reaction include, for example, saturated or unsaturated, linear-chain 
or branched-chain aliphatic amines, which may have an aromatic ring. Preferred examples of aliphatic primary amines 

25 are butylamine, pentylamine, hexylamine, heptylamine, octylamine, 2-ethylhexylamine, nonylamine, decylamine, un- 
decylamine, dodecylamine, tridecylamine, tetradecylamine, pentadecylamine, hexadecylamine, heptadecylamine, oc- 
tadecylamine, nonadecylamine, eicosylamine, heneicosylamine, docosylamine, octadecenylamine, benzylamine, etc. 
Among them, recommendabie to use are decylamine, dodecylamine, tetradecylamine, hexadecylamine, octade- 
cylamine, etc. It is economically significant to use mixtures containing these amines substantially, namely natural ma- 

30 terial-derived amines, such as coconut oil amine, beef tallow amine, fish oil amine, hydrogenated coconut oil amine, 
hydrogenated beef tallow amine, hydrogenated fish oil amine, etc. 

[0028] Preferred examples of alicyclic primary amines which are used in said reaction are cyclobutylamine, cy- 
clopentylamine, cyclohexylamine, cyclohexylmethylamine, cyclohexylethylamine, methylcyclohexylamine, dimethylcy- 
clohexylamine, etc. 

35 [0029] Preferred examples of aromatic primary amines which are used in said reaction are butylaniline, allylaniline, 
pentylaniline, hexylaniline, heptylaniline, octylaniline, nonylaniline, decylaniline, undecylaniline, dodecylaniline, tride- 
cylaniline, tetradecylaniline, pentadecylaniline, hexadecylaniline, heptadecylaniline, octadecylaniline, octadeceny- 
laniline, nonadecylaniline, eicosylaniline, heneicosylaniline, docosylaniline, etc. Among them, more recommendabie 
to use are decylaniline, dodecylaniline, tetradecylaniline, hexadecylaniline, octadecylaniline, etc. 

40 [0030] The imide compounds can also be prepared by forming an intermediate partial or complete ester (tetraester) 
from the BTC compound and a lower alcohol of 1 to 4 carbon atoms (methyl alcohol, butyl alcohol, etc.), and then 
causing the amine to act on the ester. For example, to an ester formed by dissolving the BTC compound in a lower 
alcohol and if desired heating the solution for dehydration is added an primary amine, and then the mixture is subjected 
to a reaction for removing the alcohol at a temperature of 100 to 400°C, preferably 200 to 300°C, whereby the desired 

45 imide compound is produced. In this case, although the reaction is feasible at any of atmospheric pressure, reduced 
pressure and increased pressure, it is desirable to conduct the reaction at increased pressure (0 to 10 kg/cm 2 G) when 
the primary amine has 4 to 8 carbon atoms and at reduced pressure when the primary amine has 16 or more carbon 
atoms. 

[0031] The imide compound prepared by the foregoing method via said ester contains little or no unreacted acid 
50 component, and finds applications wherein the inclusion of acid component should be avoided to prevent the decrease 
of polymerization degree. For example, the compound is useful as a resin modifier for polyethyleneterephthalate (PET), 
polyoxymethylene (POM), polycarbonate (PC) and the like. 

[0032] The desired imide compound can also be prepared by causing the amine to act on the BTC compound sub- 
stantially dehydrated, e.g. by converting the BTC compound into an acid chloride by means of a chlorinating reagent 
55 such as thionyl chloride, phosgene, chlorine, phosphorus trichloride, phosphorus pentachloride, etc. The chlorinating 
reagent is effectively used in the second half of the reaction. When the reaction is conducted at a temperature of -20 
to 200°C in the presence of 2 to 20 moles of the chlorinating reagent per mole of the BTC compound in the second 
half of the reaction, the reaction is usually completed in about 1 to about 10 hours. 
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[0033] When the imide compound having a carboxyl group, i.e., the compound of the formula (2) or formula (3), is 
used among the above imide compounds, the resulting resin composition is imparted a higher affinity for a mold and 
an improved external lubricity. Stated more specifically, the amic acid derived from the BTC compound and the aliphatic 
amine is effective. For this purpose, the dehydration reaction of the BTC compound with the aliphatic amine may be 

s controlled to leave some of carboxyl groups, when so required. In this case, the resulting imide compounds are usually 
obtained in the form of a mixture of the compound of the formula (2) and the compound of the formula (3). 
[0034] The imide compound retaining the remaining carboxyl may be provided as such, or alternatively the imide 
compound may be provided in the form of a metallic soap such as soaps of sodium, potassium, magnesium, calcium, 
barium, zinc, aluminum, tin, lead or the like. 

to [0035] As a method of preparing such metallic soap, a method comprising melting the imide compound containing 
the remaining free carboxyl group or groups, adding to the melt a hydroxide or oxide of said metal or a solution of the 
hydroxide or oxide in water, methanol, ethanol or the like, and stirring the mixture is simple and therefore preferable. 
When the imide compound is present as dissolved in the reaction solvent of the foregoing reaction, the metallic soap 
can be produced in a similar manner. The stirring is effected at 50 to 130°C and, 2 to 4 hours later, the solvent is 

is removed by topping, whereby the desired metallic soap is obtained. The amount of the hydroxide or oxide used is 
preferably 0.5 to 3 moles, more preferably 1 to 2 moles, per mole of the remaining carboxyl groups. Optionally, when 
the reaction is performed after adding said hydroxide or oxide, the imide compound is obtained in the form of a metallic 
soap on termination of the reaction. 

[0036] As is the case with the compound of the formula (2), the carboxyl group may be amidated with said amine to 
20 convert it into a substituted carbamoyl group. In this case, it is recommendable to add 1 to 1 0 moles of a primary amine 
per mole of the remaining carboxyl group, followed by continuing the dehydration reaction at 150 to 300°C. Usually a 
compound of the formula (2) having a substituted carbamoyl group is produced by the reaction for 10 minutes to 1 
hour, and this compound can be used in the invention. 

[0037] The imide compounds of the formula (1), (2) and (3) obtained by said techniques without a solvent can be 
25 withdrawn as such from a reaction vessel or those obtained by said techniques using a solvent, a dispersing medium 
or an entrainer can be withdrawn from a reaction vessel after removing the solvent, the dispersing medium or the 
entrainer, for example, by topping. 

[0038] The obtained imide compounds of the formulas (1 ), (2) and (3) are solid in many cases, and is pulverized and 
can be added as such to the thermoplastic resin. 

30 [0039] If a purified imide compound is required, purification can be performed by filtering off metal salts or like insol- 
ubles using a solvent, or by adsorption treatment with clay or by recrystallization, using solvents, e.g., aromatic nonpolar 
solvents such as benzene, toluene, xylene, etc., aliphatic polar solvents such as acetone, methyl ethyl ketone, methyl 
isobutyl ketone, dioxane, diglime, acetonitrile, alcohols of 1 to 4 carbon atoms, etc. and chlorine-containing solvents 
such as chloroform, monochlorobenzene, etc. 

35 [0040] The chain length of alkyl or alkenyl groups represented by R 1 , R 2 , R 7 , R 8 , R 9 or R 10 or alkyl groups represented 
by R 3 or R 5 is suitably selected according to the kind of the thermoplastic resin used and the contemplated effect of 
the composition. Generally, the imide compound having an alkyl group or alkenyl group with a chain length of 4 to 18 
carbon atoms is useful, in most cases, for reducing the melt viscosity or for promoting the crystallization. The imide 
compound having an alkyl group or alkenyl group with a chain length of 18 to 22 carbon atoms functions, in most cases, 

40 as an external lubricant. 

[0041] The imide compounds of the present invention is usable singly or at least two of them can be used in mixture 
according to the desired properties. It is a matter of course that the imide compounds having the groups -A 1 -R 1 and 
-A 2 -R 2 the groups -A 3 -R 7 and -A 4 -R 8 , or the groups -A 5 -R 9 and -A 6 -R 10 wherein the groups of each combination differ 
from each other can be used alone or at least two species thereof may be used in combination. 

45 [0042] Among the foregoing imide compounds, the bisimides of the formula (1) are especially preferred. Of the bi- 
simides of the formula (1), preferred are the compounds wherein R 1 and R 2 are the same or different and each repre- 
sents an alkyl group having 4 to 22 carbon atoms, an alkenyl group having 4 to 22 carbon atoms, or a group of the 
formula R 5 (wherein R 5 is an alkyl group having 4 to 22 carbon atoms), and A 1 and A 2 each represents a single bond 
or a phenylene group. 

so [0043] Further, among the bisimides of the formula (1 ), the compounds represented by the formula (A) 
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wherein R 11 and R 12 are the same or different and each represents an alky I group having 1 to 22 carbon atoms are 
novel compounds undisclosed in literature, and possess the advantages of having a high thermal decomposition tem- 
perature and being excellent in heat resistance and in compatibility with a resin depending on the kind of the resin. 
[0044] The imide compounds of the formulas (1), (2) and (3) are useful as modifiers for thermoplastic resins which 
are required to have heat resistance. Such thermoplastic resins include, for example, polyarylene sulfides (PAS) such 
as polyphenylene sulfide (PPS), polysulfone, polyphenylene ether (PPE), polyether sulfone (PES), polyether ether 
ketone (PEEK), polyphenylene oxide (PPO), ABS modified with phenylmaleimide, a-methylstyrene and/or maleic an- 
hydride, chlorinated polyvinyl chloride, aromatic polyamides prepared from terephthalic acid and an aliphatic diamine 
or from xylylenediamine and an aliphatic dicarboxylic acid, aliphatic polyamides such as 6 nylon, 6,6 nylon, 4,6 nylon, 
1 1 nylon, 1 2 nylon, etc., polycarbonate (PC), polyacetal, polyethylene terephthalate (PET), polybutylene terephthalate, 
polyoxymethylene (POM), polyethylene naphthalene dicarboxylate (PEN), poly-1 ,4-cyclohexanedimethylene tereph- 
thalate, polyarylate (e.g. polyarylate prepared from bisphenol A and aromatic dicarboxylic acid comprising terephthalic 
acid and/or isophthalic acid, such as products commercially available under trademarks ■U-Polymer" (product of Unitika 
Ltd.), "Arylon" (product of Du Pont), "NAP" (product of Kanegafuchi Chemical Industry Co., Ltd.)), liquid crystal polymers 
(e.g. liquid crystal polymers prepared from p-hydroxybenzoic acid, bisphenol and 4,4'-diphenyldicarboxylic acid as 
typical monomers, e.g. products commercially available under "Rodrun" (product of Unitika Ltd.), "EPE" (product of 
Mitsubishi Petrochemical Co., Ltd.), "Idemitsu LCP" (product of Idemitsu Petrochemical Co., Ltd.), "Ekonol" (product 
of Sumitomo Chemical Co., Ltd.), "Xydar" (product of Nippon Petrochemicals Co., Ltd.), "LCP" (product of Tosoh Cor- 
poration.), "Vectra" (product of HoechstCelanease Co., Ltd.), "SRP" (product of ICI)) t polyamide-imide (e.g. polyamide- 
imide prepared from trimellitic acid and diaminodiphenylmethane, diaminodiphenyl ether, m- or p-phenylenediamine 
or like aromatic diamines, etc.), polyimide, polyetherimide (e.g. products commercially available under a trade name 
"ULTEM" (product of General Electric Co.)), polymethylpentene, modified products of these resins, polymer alloys, etc. 
The foregoing imide compounds may be added to general-purpose resins other than said resins (such as polyvinyl 
chloride, polyethylene, polypropylene, ABS, etc.). 

[0045] The foregoing modified resins and polymer alloys include, for example, mixtures of PPE/polystyrene, PPE/ 
polyamide, PC/ABS, PC/polyester, nylon/modified polyolefin, nylon/modified ABS, nylon/polyarylate, and POIWther- 
moplastic polyurethane. 

[0046] Useful polyimides include, for example, those comprising the repeating units of the structure represented by 
the formula (I) given below. Such polyimides can be prepared in the conventional manner by reacting a tetracarboxylic 
acid, an anhydride thereof or an ester thereof (especially C r C 4 alkyl ester) with a diamine or a diisocyanate. 



■N 



OC CO 
OC CO 



(I) 



In the formula, R a is a tetravalent organic group, especially a group formed by removing 4 carboxyl groups from a 
tetracarboxylic acid and R b is a divalent organic group, especially a group formed by removing 2 amino groups from 
a diamine. 

[0047] Examples of the tetracarboxylic acid are pyromellitic acid, 3,3\4,4'-diphenylsulfonetetracarboxylic acid, 3,3', 
4,4'-biphenyltetracarboxylic acid, bis(3,4-dicarboxyphenyl)ether, 3,3\4,4'-benzophenonetetracarboxylic acid, 2,2-bis 
(3,4-dicarboxyphenyl)hexafluoropropane and the like. The anhydride thereof includes monoanhydrides or dianhydrides 
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of said tetracarboxylic acids. The ester thereof includes diesters or tetraesters of said tetracarboxylic acids. 
[0048] Examples of the diamine are aromatic diamines, and the specific examples are: 



4,4'-diaminodiphenyl sulfide, 
2,2-bis[4-(p-aminophenoxy)phenyI]propane, 
2,2-bis[3-(p-aminophenoxy)phenyl]propane, 
2,2-bis[4-(p-aminophenytthioether)phenyl]propane, 

2.2- bis[3-(p-aminophenylthioether)phenyl]propane, 
4,4'-bis(p-aminophenoxy)diphenyl sulfone, 
3,3'-bis(p-aminophenoxy)diphenyl sulfone, 
4,4'-bis(p-aminophenoxy)diphenyl ether, 
3,3'-bis(p-aminophenoxy)diphenyl ether, 
4,4'-bis(p-aminophenoxy)diphenyl sulfide, 
3,3'-bis(p-aminophenoxy)diphenyl sulfide, 
4,4'-bis(p-aminophenylthioether)diphenyl sulfone, 
3,3'-bis(p-aminophenylthioether)diphenyl sulfone, 
4,4'-bis(p-aminophenylthioether)diphenyl ether, 

3, 3'-bis(p-aminophenylthioether)dipheny I ether, 

4,4'-bis(p-aminophenytthioether)diphenyl sulfide, 

3,3'-bis(p-aminophenylthioether)diphenyl sulfide, 

4,4'-bis(p-aminophenoxy)diphenyl, 

3,3'-bis(p-aminophenoxy)diphenyl, 

4,4'-bis(p-aminophenoxy)benzophenone, 

3,3'-bis(p-aminophenoxy)benzophenone, 

4 ) 4'-bis(p-aminophenylthioether)diphenyl, 

3,3 , -bis(p-aminophenylthioether)diphenyl, 

4,4'-bis(p-aminophenylthioether)benzophenone, 

3,3'-bis(p-aminophenylthioether)benzophenone, 

1,4-bis(p-aminophenylthioether)benzene, 

1.3- bis(p-aminophenylthioether)benzene, 
4,4 l -(p-phenylenediisopropylidene)dianiline l 
4,4'-(m-phenylenediisopropylidene)dianiline, 
2,2-bis[4-(p-aminophenoxy)phenyl]hexafluoropropane, 
4,4*-diaminodiphenyl ether, 
3,4'-diaminodiphenyl ether, 
3,3'-diaminodiphenyl ether, 
4,4'-diaminodiphenyl sutfone, 
3,4'-diaminodiphenyl sulfone, 
3,3'-diaminodiphenyl sulfone, 
4,4'-diaminobenzophenone, 

3, 3'-diaminobenzophenone, 

m-phenylenediamine, 

p-phenylenediamine, 

3,3'-bis(3-aminophenoxy)biphenyl, 

4,4'-bis(3-aminophenoxy)biphenyl, 

9, 1 0-bis(4-aminophenyl)anthracene, 

9,9-bis(4-aminophenyl)fluorene, etc. 



[0049] Examples of the isocyanates are diisocyanates having a structure such that the amino groups of said diamines 
are replaced by isocyanate groups. 

[0050] The tetracarboxylic acids, anhydrides thereof or esters thereof and the diamines or diisocyanates can be used 
singly or in combination to the extent that the polyimide obtained has thermoplastic properties. 
[0051] The melt viscosity of the thermoplastic resin to be used in the present invention is not specifically limited as 
far as the resin can be injection molded or blow molded. Generally, the mett viscosity is 10-100000 poise, preferably 
about 100-50000 poise, when determined with use of a Koka-type flow tester (300°C; rate of shear: 10 3 /sec). 
[0052] The imide compound is used in an amount of about 0.1-100 parts by weight, preferably about 0.5-50 parts 
by weight, per 100 parts by weight of the thermoplastic resin. When used as viscosity-reducing agent or crystallization 
accelerator, the imide compound is preferably added in an amount of 1 -20 parts by weight per 100 parts by weight of 
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the thermoplastic resin. The use of less than 0.1 part by weight of the imide compound achieves little improvement in 
the desired properties, whereas the use of more than 100 parts by weight of the imide compound is likely to impair the 
heat resistance necessary to the resin. 

[0053] If desired, within the range not contrary to the object of this invention, the thermoplastic resin composition of 
5 the present invention may contain, according to the intended use and purpose, a variety of additives such as a crystal 
nucleating agent, a reinforcing agent, a filler, an antioxidant, an ultraviolet ray absorbent, an antistatic agent, a flame 
retarder, etc. 

[0054] When a crystal nucleating agent is used, crystallization is accelerated and this brings about better results in 
many cases. The amount of the crystal nucleating agent is not specifically limited. Generally, however, it is preferably 
io used in an amount of about 0.001-10 parts by weight relative to 100 parts by weight of the thermoplastic resin. The 
crystal nucleating agent includes known inorganic or organic nucleating agents. 

[0055] Examples of the inorganic nucleating agent are talc, mica, silica, kaolin, clay, attapulgite, romeite powder, 
quartz powder, zinc oxide, diatomaceous earth, montmorillonite, vermiculite, amorphous silica, glass powder, silica- 
alumina, wollastonite, carbon black, pyrophyllite, graphite, zinc sulfide, boron nitride, silicon resin powder, and silicates, 
is sulfates, carbonates, phosphates, aluminates and oxides of calcium, magnesium, aluminum, lithium, barium and tita- 
nium. 

[0056] Examples of the organic nucleating agent are those conventionally used in the art, e.g. aliphatic carboxylic 
acid metal salts, metal salts of aromatic carboxylic acids such as benzoic acid and terephthalic acid, aromatic phos- 
phonic acids and metal salts thereof, aromatic phosphoric acid metal salts, metal salts of aromatic sulfonic acids such 
20 as benzenesulfonic acid and naphthalenesulfonic acid, metal salts of (i-diketones, polymeric compound having metal 
salt of carboxyl groups, and fine powders of crystalline polymer such as 4,6 nylon, polyphenylenesulfide ketone, and 
polyester prepared using parahydroxybenzoic acid as a monomer. 

[0057] A filler may be added as a reinforcing agent or as an extender. The filler is not specifically limited and may 
be one conventionally used in the art. Examples of the filler are carbon black, calcium carbonate, magnesium carbonate, 
25 kaolin, calcined clay, talc, aluminum silicate, calcium silicate, silicic acid, carbon fiber, glass fiber, asbestos fiber, silica 
fiber, zirconia fiber, aramid fiber, potassium titanate fiber, etc. The amount of the filler is not specifically limited. Generally, 
it is preferably used in an amount of about 10-200 parts by weight relative to 100 parts by weight of the thermoplastic 
resin. 

[0058] The thermoplastic resin composition of the present invention can be prepared by the conventional method. 

30 For example, the desired resin composition is prepared by mixing the specified amounts of said thermoplastic resin, 
the imide compounds of formulas (1) to (3) and the various additives to be used as desired, by means of a V-blender, 
a ribbon blender, Henschel mixer, a tumble blender or the like and kneading the mixture by means of a kneading 
machine such as Banbury's mixer, a kneader, an oven roll, a single screw extruder, a twin-screw extruder or a single 
reciprocating screw at a temperature higher than the melting temperature of the resin (preferably at a temperature of 

35 the melting temperature of the resin + (about 20 to 1 50° C)). 

[0059] The imide compound-containing resin composition thus obtained according to the present invention is useful 
as molding materials for various molded articles, and can be molded by the method conventionally used in the art, e. 
g. by injection molding, extrusion molding, blow molding, calender molding, or rotational molding. For example, in the 
case of injection molding, it is preferable to employ, depending on the thermoplastic resin used, the following conditions : 

40 a resin temperature of about 200-400°C, a mold temperature of about 0-250°C and an injection pressure of about 
500-1300 kg/cm 2 . In the case of blow molding, it is preferable to employ, depending on the thermoplastic resin used, 
the following conditions : a resin temperature of about 100-400°C, a mold temperature of about 0-250°C and a blowing 
pressure of about 2-10 kgf/cm 2 . The molded articles thus obtained are suitable as a material for electric and electronic 
appliance parts, automobile parts and chemical parts. 

45 [0060] The resin composition containing the imide compounds of formulas (1 ) to (3) according to the present invention 
is also useful as a material for fibers, and can be made into fibers by the method conventionally used in the art. For 
example, the resin composition is subjected to spinning in a molten state, cooled, stretched and subjected to heat 
treatment, thereby giving fibers. The filaments that are spun may, after cooling, be wound as unstretched filaments, 
and then preheated and stretched, followed by being subjected to heat treatment under tension. Alternatively, the 

50 filaments are not wound but are drawn off by a drawn-off roll and subsequently stretched and heat-treated on a heated 
roller. The stretching and heat treatment are carried out in the same manner as in making conventional fibers. The 
preheating temperature for stretching is preferably 60-1 50°C, and the temperature for heat treatment is preferably 
150-300°C. Most suitable resins for use as materials for fibers are polyethyleneterephthalate, 6-nylon, 6,6-nylon, pol- 
yarylene sulfide (PAS), etc., and in this case the reduction in the melt viscosity thereof is particularly achieved. 

55 [0061] The thermoplastic resin composition of the present invention has the following advantages. 

[0062] By adding the imide compound(s) to the thermoplastic resin according to the present invention, the melt 
viscosity of the resin is lowered, and in the case of crystalline resins the crystallization thereof is accelerated. Hence 
the thermoplastic resin composition of the invention has the advantages of increasing productivity and inhibiting thermal 
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deterioration due to the lowered molding temperature. 

[0063] When the imide compounds of the formulas (1 ), (2) and (3) according to the present invention are added to 
any of the foregoing thermoplastic resins, molding operation can be advantageously carried out to give molded articles 
having excellent properties. 

s [0064] In particular, the method of molding a thermoplastic resin according to the present invention has the advantage 
that the production of thin-walled molded articles or precision molding become possible and that the molding cycle can 
be shortened. 

[0065] Particularly, in the case of PAS resin, this resin can be molded at a mold temperature of as low as 0-100°C, 
and there is substantially no deterioration of the inherent properties of the resin, especially mechanical strength. There- 
to fore, this leads to the advantage that a water cooled mold of the molding machine for general-purpose resins can be 
used. 

[0066] When the imide compounds of formulas (1), (2) and (3) according to the present invention are blended with 
polyarylene sulfide (PAS) such as polyphenylene sulfide (PPS) among thermoplastic resins, more preferable results 
are achieved. Hereinafter, a resin composition containing polyarylene sulfide (PAS) and molding methods thereof will 
is be described below. 

[0067] The PAS to be used in the present invention is a polymer mainly containing at least 70 mole%, preferably at 
least 90 mole%, of a repeating unit represented by (-Ph-S-). In particular, polyphenylene sulfide (PPS) is preferably 
used. 

[0068] There is no restriction on PPS as far as it is produced by the conventional method. For example, there can 
20 be used a comparatively low molecular weight polymer described in Japanese Unexamined Patent Publication (Kokai) 
No. 3368/1 970, a high molecular weight polymer prepared by heating said low molecular weight polymer in an atmos- 
phere of oxygen or by crosslinking the polymer using peroxide, and an essentially linear and comparatively high mo- 
lecular weight polymer produced by the method of Japanese Unexamined Patent Publication (Kokai) No. 12240/1977. 
[0069] Also usable are the PAS copolymers which contain other repeating unit as a copolymer component in an 
25 amount of more than 0 but not more than 30 mole%, preferably not more than 10 mole%. 

[0070] Examples of the other repeating unit are orthophenylenesulfide, methaphenylenesulfide, diphenylsulfide 
ether, diphenylsulfide sulfone, diphenylenesulfide ketone, biphenylenesulfide, naphthalenesulfide, diphenylenesulfide 
methane, diphenylenesulfide propane, trifunctional phenylenesulfide, substituted phenylenesulfide (having one or two 
substituents selected from the group consisting of an alkyl group (particularly C A -C 4 alkyl group), nitro group, phenyl 
30 group, a carboxylic acid group, an alkoxy group (particularly G,-C 4 alkoxy group), amino group and the like). 

[0071 ] The melt viscosity of the PAS or PAS copolymer is not particularly limited as far as the PAS or PAS copolymer 
can be injection molded. However, it is recommended that the viscosity is generally 10-100000 poise, preferably about 
100-50000 poise as determined by a Koka-type flow tester (300° C; rate of shear: 10 3 /sec). 

[0072] The imide compound is used in an amount of 0.1-100 parts by weight, preferably 0.5-50 parts by weight, 
35 relative to 1 00 parts by weight of the PAS or PAS copolymer. When used as a viscosity- reducing agent or crystallization 

accelerator, the imide compound is preferably used in an amount of 1 -20 parts by weight relative to 100 parts by weight 

of the PAS or PAS copolymer. The use of less than 0. 1 part by weight of the imide compound achieves little improvement 

in the desired properties, whereas the use of more than 100 parts by weight of the imide compound is likely to impair 

the heat resistance necessary to the resin. 
40 [0073] If desired, the resin composition of the present invention may incorporate therein a crystal nucleating agent, 

a reinforcing agent, a filler, an antioxidant, an ultraviolet ray absorbent, an antistatic agent, a flame retarder, a modifier, 

a lubricant or the like. 

[0074] When a crystal nucleating agent is used, crystallization is accelerated, and this brings about better results in 
many cases. The amount of the crystal nucleating agent is not specifically limited. Generally, it is preferably used in 

^5 an amount of about 0.001-10 parts by weight relative to 100 parts by weight of the thermoplastic resin. The crystal 
nucleating agent includes known inorganic nucleating agents and organic nucleating agents. 
[0075] Examples of the inorganic nucleating agent are talc, mica, silica, kaolin, clay, attapulgite, romeite powder, 
quartz powder, zinc oxide, diatomaceous earth, montmorillonite, vermiculite, amorphous silica, glass powder, silica- 
alumina, wollastonite, carbon black, pyrophyllite, graphite, zinc sulfide, boron nitride, silicon resin powder, and silicates, 

so sulfates, carbonates, phosphates, aluminates and oxides of calcium, magnesium, aluminum, lithium, barium and tita- 
nium. 

[0076] Examples of the organic nucleating agent are aliphatic carboxylic acid metal salts, metal salts of aromatic 
carboxylic acids such as benzoic acid and terephthalic acid, aromatic phosphonic acids and metal salts thereof, aro- 
matic phosphoric acid metal salts, metal salts of aromatic sulfonic acids such as benzenesulfonic acid and naphtha- 
55 lenesulfonic acid, metal salts of p-diketones, polymeric compound having metal salt of carboxyl groups, and fine pow- 
ders of crystalline polymer such as polyester prepared using parahydroxybenzoic acid as a monomer, 4,6 nylon and 
polyphenylenesulfide ketone. 

[0077] A filler can be added as a reinforcing agent or as an extender. The filler is not specifically limited. Examples 
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of useful fillers as reinforcing agent are carbon black, calcium carbonate, magnesium carbonate, barium sulfate, kaolin, 
calcined clay, talc, aluminum silicate, calcium silicate, silicic acid, carbon fiber, glass fiber, asbestos fiber, silica fiber, 
zirconia fiber, aramid fiber, potassium titanate fiber, and metal fiber. The amount of the filler is not specifically limited. 
Generally, the filler is preferably used in an amount of about 10-200 parts by weight relative to 100 parts by weight of 

5 the PAS or PAS copolymer. 

[0078] In using these fillers, it is preferable to use a surface treating agent or a sizing agent if so desired. Examples 
of such surface treating agent and sizing agent are silane compounds epoxy compounds and isocyanate compounds. 
[0079] If desired, it is also possible to add additives such as an antioxidant such as hindered amine compounds, 
benzophenone compounds and benzotriazole compounds, a pigment, a dye, an antistatic agent, a lubricant and a 

10 mold releasing agent. 

[0080] Within the range not contrary to the object of this invention, it is possible to add other thermoplastic resin such 
as polyethylene, polypropylene, polybutene, polystyrene, polyphenylene ether, polyether sulfone, polyetherether ke- 
tone, potyphenylene oxide, polyoxymethylene, PTFE, maleimide modified ABS, chlorinated PVC, aromatic polyamides 
prepared from terephthalic acid and an aliphatic diamine or from xylylenediamine and an aliphatic dicarboxylic acid, 
is aliphatic polyamides such as 6 nylon, 6,6 nylon, 4,6 nylon, 11 nylon and 12 nylon, polycarbonate, polyethylenetereph- 
thalate, potybutyleneterephthalate, polyarylate, liquid -crystal polymer, polyamide-imide, polyetherimide, polyimide, and 
the like. 

[0081] Generally, said other thermoplastic resin is preferably used in an amount of about 10-200 parts by weight 
relative to 100 parts by weight of the PAS or PAS copolymer. 

20 [0082] The PAS resin composition of the present invention can be prepared by the known method. For example, 
there can be mentioned a method comprising adding the imide compound of formula (1), (2) or (3) as such to PAS 
resin powder, a method comprising the steps of dissolving the imide compound in xylene, dimethylformamide or the 
like, mixing PAS resin powder with the solution and drying the mixture, a method comprising adding the imide compound 
to the slurry after polymerization of PAS, a method comprising homogeneously blending the imide compound and PAS 

25 resin with a reinforcing agent such as glass fiber, a filler such as calcium carbonate or other optionally usable additives 
by V-blender, ribbon blender, Henschel mixer, tumbler blender or the like, heating, melting and kneading the mixture 
using Banbury's mixer, a kneader, an oven roll, a single screw extruder, a twin-screw extruder, a single reciprocating 
screw or the like and pelletizing the resulting composition. The method comprising melting, kneading and pelletizing 
the composition is recommendable among them. In this case, it is possible to knead only the necessary components 

30 to prepare a masterbatch. 

[0083] The kneading temperature is set at a temperature not lower than the melting point of the PAS resin to be 
used. For example, PPS resin is preferably kneaded at 280-400° C. If the temperature is 280°C or lower, the resin is 
insufficiently dissolved, whereas if the temperature is 400°C or higher, smoke is emitted due to the decomposition of 
additives, hence undesirable. 

35 [0084] The method of molding the PAS resin composition prepared by the above method can be conducted by known 
method. 

[0085] Injection molding machine can be any of the screw-in-line type or plunger type. In order to avoid unnecessary 
heat history, it is preferable to use a molding machine in which the capacity of the molding machine is equal to the 
amount of injection. It is preferable that the screw is made of wear resistant material. 
40 [0086] The resin pellets to be subjected to the molding are preferably pre-dried at 1 20-1 60°C for 2 to 6 hours, whereby 
insufficient appearance such as silver streak, haze or the like is unlikely to occur. 

[0087] The resin temperature in injection molding is preferably 280-400°C, in particular about 290-360°C. 

[0088] The mold temperature is generally 0-100°C, and particularly 40-80°C is recommended. However, it is also 

possible to conduct injection molding at a mold temperature of 100°C or higher (e.g., about 130°C). When the heat 

45 resistance of the molded article is important, a high mold temperature is preferable and gives better results, whereas 
when dimensional accuracy is considered to be important, a low mold temperature brings about better results. 
[0089] The injection pressure is preferably 500-1 300 kg/cm 2 . Generally, molded articles having uniform and lustrous 
surface are obtained when the injection is conducted at a high pressure and a high speed, whereas molded articles 
having less warping and flash are obtained when the injection is carried out at a low pressure and a low speed. 

so [0090] The rotation speed of the screw is 10-300 rpm, preferably about 40-200 rpm. 

[0091] When the molding cycle is desired to be quickened, it is preferable to increase the rotation speed. However, 
excessive increase in rotational frequency is unfavorable because it causes severance of glass fiber and generation 
of heat from the resin. 

[0092] The PAS resin composition according to the present invention has a high crystallization speed, can be molded 
55 at a mold temperature ranging from low to high temperature, and the molded articles obtained have good appearance 
and few flash and are low in dimension shrinkage percentage and excellent in mechanical strength. Therefore, the 
composition is suitable for molding materials for various molded articles such as electric and electronic appliance parts, 
automobile parts and chemical parts. 
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[0093] The present invention will be described in greater detail with reference to Production Examples which illustrate 
the preparation of the imide compounds or PPS resin and Examples which illustrate the resin compositions prepared 
by incorporating the imide compounds into thermoplastic resins. 

[0094] The imide compounds prepared in Production Examples were identified by NMR and IR analyses. 

s 

Production Example 1 

[0095] A 1 9.8 g quantity (0.1 mole) of BTC dianhydride and 53.8 g (0.2 mole) of stearylamine were mixed with stirring 
in 500 ml of xylene and the temperature was raised to 130°C. While water that generated and xylene were removed 

w and separated by cooling a distilled water-xylene azeotropic mixture by means of a cooler, the reaction mixture was 
heated until the reaction temperature reached 260°C. The reaction was continued until 3.6 g of the generated water 
was removed from the reaction system. After completion of the reaction, the reaction mixture was neutralized with a 
10% aqueous solution of sodium hydroxide, treated with clay and filtered, and the remaining xylene was removed by 
topping, thus giving the desired imide compound (imide A). 

is [0096] Said imide A is a bisimide of the formula (1) wherein R 1 and R 2 each represent a C 18 alkyl group and A 1 and 
A 2 each represent a single bond. 

Production Example 2 

20 [0097] The same procedure as in Preparation Example 1 was repeated using 23.4 g (0.1 mole) of BTC, 51 .8 g (0.2 
mole) of tallow amine and 500 ml of xylene. The reaction was terminated when 6.6 g of the generated water was 
distilled off. After completion of the reaction, and the remaining xylene was removed by topping, thus giving the desired 
imide compound (imide B) having a residual carboxyl group. 

[0098] This imide B is a mixture which comprises, as a main component, a bisimide of the formula (1) wherein R 1 
25 and R 2 each represent a Ce-C^ alkyl or alkenyl group and A 1 and A 2 each represent a single bond, and which further 
comprises 

a monoimide of the formula (2) wherein R 7 represents a C e -C22 alkyl or alkenyl group, A 3 represents a single bond, 
X represents -NH-R 8 (wherein R 8 represents a Cq-C^ alkyl or alkenyl group) and Y represents -OH, and 
30 a monoimide of the formula (3) wherein R 9 and R 10 each represent a Cq-C^ alkyl or alkenyl group and A 5 and A 6 

each represent a single bond. 

Production Example 3 

35 [0099] The same procedure as in Preparation Example 1 was repeated using 23.4 g (0.1 mole) of BTC, 51 .8 g (0.2 
mole) of tallow amine and 500 ml of xylene. The reaction was terminated when 6.6 g of the generated water was 
distilled off. After completion of the reaction, the reaction mixture was neutralized with addition of 1.2 g of calcium 
hydroxide, and the remaining xylene was removed by topping, thus giving the desired imide compound (imide C) 
containing a carboxylic acid calcium salt. 

40 [0100] This imide C is a mixture which comprises, as a main component, a bisimide of the formula (1) wherein R 1 
and R 2 each represent a Cg-C^ alkyl or alkenyl group and A 1 and A 2 each represent a single bond, and which further 
comprises 

a calcium salt of a monoimide of the formula (2) wherein R 7 represents a C 8 -C 22 alkyl or alkenyl group, A 3 repre- 
ss sents a single bond, X represents -NH-R 8 (wherein R 8 represents a Cg-C^ alkyl or alkenyl group) and Y represents 
-OH, and 

a calcium salt of a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 8 -C 22 alkyl or alkenyl group 
and A 5 and A 6 each represent a single bond. 

50 Production Example 4 

[0101] The same procedure as in Preparation Example 1 was repeated using 23.4 g (0.1 mole) of BTC, 52.2 g (0.2 
mole) of p-dodecylaniline and 500 ml of xylene. The reaction was terminated when 6.6 g of the formed water was 
distilled off. After completion of the reaction, the reaction mixture was neutralized with a 10% aqueous solution of 
55 potassium hydroxide, treated with clay and filtered, and the remaining xylene was removed by topping, thus giving the 
desired imide compound (imide D). 

[0102] This imide D is a mixture which comprises, as a main component, a bisimide of the formula (1) wherein R 1 
and R 2 each represent a C 12 alkyl group and A 1 and A 2 each represent a phenylene group, and which further comprises 
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a monoimide of the formula (2) wherein R 7 represents a C 12 alkyl group, A 3 represents a phenylene group, X 
represents a group -NH-A 4 -R 8 (wherein A 4 represents a phenylene group, R e represents a C 12 alkyl group) and 
Y represents -OH, and 

a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 12 alkyl group and A 5 and A 6 each represent 
s a phenylene group. 

Production Example 5 

[0103] The same procedure as in Preparation Example 1 was repeated using 20.4 g (0.1 mole) of BTC monoanhy- 
10 dride, 41 .0 g (0.2 mole) of p-butylaniline and 500 ml of xylene. The reaction was terminated when 3.3 g of the formed 
water was distilled off. After completion of the reaction, and the remaining xylene was removed by topping, thus giving 
the desired imide compound (imide E) having a residual carboxylic group. 

[0104] This imide E is a mixture which comprises, as a main component, a bisimide of the formula (1) wherein R 1 
and R 2 each represent a C 4 alkyl group and A 1 and A 2 each represent a phenylene group, and which further comprises 

75 

a monoimide of the formula (2) wherein R 7 represents a C 4 alkyl group, A 3 represents a phenylene group, X 
represents a group -NH-A 4 -R 8 (wherein A 4 represents a phenylene group, R 8 represents a C 4 alkyl group) and Y 
represents -OH, and 

a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 4 alkyl group and A 5 and A 6 each represent 
20 a phenylene group. 

Production Example 6 

[0105] The same procedure as in Preparation Example 1 was repeated using 19.8 g (0.1 mole) of BTC dianhydride, 
25 46.6 g (0.2 mole) of p-decylaniline and 500 ml of xylene. The reaction was terminated when 3.3 g of the formed water 
was distilled off. After completion of the reaction, the reaction mixture was neutralized with calcium hydroxide and the 
remaining xylene was removed by topping, thus giving the desired imide compound (imide F) containing a carboxylic 
acid salt. 

[0106] This imide F is a mixture which comprises, as a main component, a bisimide of the formula (1) wherein R 1 
30 and R 2 each represent a C 10 alkyl group and A 1 and A 2 each represent a phenylene group, and which further comprises 

a calcium salt of a monoimide of the formula (2) wherein R 7 represents a 0 alkyl group, A 3 represents a phenylene 
group, X represents a group -NH-A 4 -R 8 (wherein A 4 represents a phenylene group and R 8 represents a C 10 alkyl 
group) and Y represents -OH, and 
35 a calcium salt of a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 10 alkyl group and A 5 and 

A 6 each represent a phenylene group. 

Example 1 

40 [01 07] Five parts by weight of "imide A" was added to 1 00 parts by weight of PET resin, and the mixture was melted 
and mixed at 260° C in an extruder. The extruded strand was cooled with water and cut to prepare a specimen. 
[0108] The melt flow index (MFI) of the specimen was determined as the amount of molten resin extruded from an 
orifice (2 mm in diameter, 8 mm in length) for 10 minutes at a temperature of 275°C and under a load of 2 kg. The 
obtained value was 31 cm 3 /10 min. 

45 

Comparative Example 1 

[0109] The MFI of the PET resin per se used in Example 1 was determined following the procedure of Example 1. 
The obtained value was 18 cm 3 /10 min. 

50 

Example 2 

[0110] One hundred parts by weight of PET resin, 5 parts by weight of "imide C" and 3 parts by weight of talc as a 
crystallization nucleating agent were mixed at 50°C with a Henschel mixer. The mixture was then melted and mixed 
55 at 260°C in an extruder, and the extruded strand was cooled with water and cut to prepare a specimen. 

[0111] Fifteen mg of the specimen was placed in a differential scanning calorimeter (DSC), heated at a rate of 10°C/ 
min., melted at 300 o C for 3 minutes and cooled at a rate of 10°C/min. The difference (At) between the crystallization 
temperature measured during heating and the melting point measured during cooling (crystallization temperature meas- 
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ured during cooling) was 124°C, and the crystallization temperature was 84°C. 

[0112] The difference (At) between the crystallization temperature measured during heating and the melting point 
measured during cooling (crystallization temperature measured during cooling) is an index of the crystallization rate. 
The greater the difference, the higher the crystallization rate of the resin composition. 
s [0113] Further, the lower crystallization temperature is indicative of the promoted crystallization of the resin compo- 
sition. 

Comparative Example 2 

io [0114] The difference in crystallization temperatures (At) of the PET resin per se used in Example 2 was determined 
following the procedure of Example 2. The obtained value was 90°C and the crystallization temperature was 117°C. 

Example 3 

is [0115] One hundred parts by weight of 12 nylon resin and 5 parts by weight of "imide B" were kneaded on an oven 
roll at 180°C to prepare a specimen. 

[0116] The MFI of the specimen was determined as the amount of molten resin extruded from an orifice having a 
diameter of 1 mm and the length of 1 0 mm for 1 0 minutes at a temperature of 240°C under a load of 20 kg. The obtained 
value was 12.4 cm 3 /10 min. 

20 

Comparative Example 3 

[0117] The MFI of the nylon resin per se used in Example 3 was determined following the procedure of Example 3. 
The obtained value was 5.6 cm 3 /10 min. 

25 

Example 4 

[0118] One hundred parts by weight of PPS resin and 5 parts by weight of "imide A" were melted, mixed and kneaded 
at 290° C with a labo plastomixer to prepare a specimen. 
30 [0119] According to the DSC measurement (conditions : sample 15 mg, heated at a rate of 10°C/min., melted at 
330°C for 3 minutes and cooled at a rate of 1 0°C/min), the temperature difference (At) was 1 65°C and the crystallization 
temperature was 117°C. 

Example 5 

35 

[0120] A specimen was prepared in the same manner as in Example 4 with the exception of using 5 parts by weight 
of "imide F". 

[0121] According to the DSC measurement (conditions : the same as in Example 4), the temperature difference (At) 
was 175°C and the crystallization temperature was 109°C. 

40 

Comparative Example 4 

[01 22] The temperature difference (At) of the PPS resin per se used in Example 4 was determined following the 
procedure of Example 4. The obtained value was 156°C and the crystallization temperature was 128°C. 

45 

Example 6 

[0123] One hundred parts by weight of chlorinated vinyl chloride resin with a chlorination degree of about 65%, 5 
parts by weight of "imide B", 1 .5 parts by weight of dibutyltin maleate, 1 .5 parts by weight of dibutyltin sulfide, 0.4% of 
so butyl stearate and 0.4% of stearyl alcohol were mixed using a Henschel mixer, and the mixture was melted and mixed 
on a roll at 1 90°C to prepare a specimen. 

[0124] The MFI of the specimen was determined as the amount of the molten resin extruded from an orifice having 
a diameter of 1 mm and a length of 10 mm for 10 minutes at a temperature of 190^ under a load of 160 kg. The 
obtained value was 520 cm 3 /10 min. 

55 

Comparative Example 5 

[01 25] The MFI of a chlorinated vinyl chloride resin composition was determined following the procedure of Example 
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6, the resin composition having the same formulation as the one used in Example 6 with the exception that "imide B° 
was not added. The obtained value was 270 cm 3 /10 min. 



Example 7 

5 

[0126] Five parts by weight of "imide D" was dry-blended with 100 parts by weight of POM resin. The mixture was 
melted and kneaded at 230° C in a twin-screw extruder and extruded into water and cut to prepare a specimen. 
[0127] The MFI (190°C, under a load of 2.19 kg) of this specimen was determined, and the obtained value was 15.8 
cm 3 /10 min. 

70 

Comparative Example 6 

[0128] The MFI of the POM resin per se used in Example 7 was determined following the procedure of Example 7. 
The obtained value was 7.0 cm 3 /10 min. 

75 

Example 8 

[01 29] Two parts by weight of "imide E" was thoroughly mixed with 1 00 parts by weight of ABS resin with a Henschel 
mixer, and the mixture was kneaded in a single-screw extruder to prepare pellets. 
20 [0130] The flow length of the pellets was determined at 260°C by means of an injection molding machine using a 
spiral mold. The obtained value was 63.5 cm. 

[01 31] Longer flow length is indicative of lower melt viscosity of the resin composition. 
Comparative Example 7 

25 

[01 32] The flow length of the ABS resin per se used in Example 8 was determined following the procedure of Example 
8. The obtained value was 47.9 cm. 

Example 9 

30 

[0133] Two parts by weight of "imide A" was added to 100 parts by weight of powdery thermoplastic polyimide ob- 
tained by dehydration condensation of 3,3',4,4'-diphenylsulfontetracarboxylic acid dianhydride and 2,2-bis[4-(p-ami- 
nophenoxy)phenyl]propane at 170°C, and the mixture was mixed by means of an extruder until it became homogene- 
ous. The extruded strand was cooled with water and cut to prepare a specimen. 
35 [0134] Subsequently, according to JIS K7210 (flow test method (reference test)), the melt viscosity of the specimen 
at 360° C was determined (apparatus: "CFT-500C" manufactured by Shimadzu Seisakusho Ltd., test pressure: 100 
kgf/cm 2 , die: 1x10 mm). As a result, the melt viscosity of the specimen was found to be 20,600 poise. 
[01 35] The melt viscosity of the above powdery thermoplastic polyimide per se, as determined in the same manner 
as above, was 68,000 poise. 

40 [01 36] Therefore, it was observed that addition of imide A of the present invention results in a remarkable decrease 
in melt viscosity. 

[0137] Further, neither void nor coloring due to decomposition were recognized on the obtained strands. 
[01 38] As apparent from the Examples and Comparative Examples, addition of the imide compound of the present 
invention to a thermoplastic resin can decrease the melt viscosity of the resin, and promote the crystallization of the 
45 resin if the resin is crystalline. 

[01 39] A resin composition prepared by adding the imide compound of the present invention to polyphenylene sulfide 
(PPS) is illustrated below. 

Production Example 7 

50 

[0140] A 650 g (5.0 moles) quantity of sodium sulfide-2.9 hydrate and 1800 g of N-methylpyrrolidone (NMP) were 
placed in an autoclave. The mixture was heated to 205°C, and about 1 50 g of distilled water was removed therefrom. 
Subsequently, 720 g (4.65 moles) of p-dichlorobenzene and 400 g of N-methylpyrrolidone (NMP) were added and a 
reaction was carried out at 250°C for 4 hours. 
ss [0141] After completion of the reaction, the reaction mixture was cooled to room temperature and filtered to collect 
the product. The product was repeatedly washed with warm water and dried at 100°C for twenty four hours to obtain 
a PPS resin (PPS-1) having a melt viscosity of 300 poise (determined with a Koka type flow tester, the same applies 
hereinafter). 
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Production Example 8 

[0142] "PPS-T was thermally crosslinked by subjecting the resin to heat treatment in the air at 260°C for 5 hours, 
giving a PPS resin (PPS-2) having a melt viscosity of 2500 poise. 

5 

Production Example 9 

[0143] A 650 g (5.0 moles) quantity of sodium sutfide-2.9 hydrate, 210 g (5.0 moles) of lithium chloride and 1800 g 
of MNP were placed in an autoclave and the mixture was heated to 205°C to remove about 140 g of the water that 
io was distilled. Subsequently, 720 g (4.85 moles) of p-dichlorobenzene and 400 g of NMP were added and a reaction 
was carried out at 250° C for 4 hours. 

[01 44] On completion of the reaction, the reaction mixture was cooled to room temperature and filtered to collect the 
product. The product was repeatedly washed with warm water and dried at 100°C for twenty four hours to obtain a 
PPS resin (PPS-3) having a melt viscosity of 1800 poise. 

15 

Production Example 10 

[0145] A 19.8 g (0.1 mole) of BTC dianhydride and 53.8 g (0.2 mole) of tallow amine were mixed and stirred in 500 
ml of xylene and heated to 130°C. The mixture was further heated to the final temperature of 260°C while separating 
20 and removing the generated water and xylene by cooling the distilled xylene-water azeotropic mixture with a condenser. 
The reaction was continued until 3.6 g of the generated water was removed from the reaction system. 
[0146] On completion of the reaction, the reaction mixture was neutralized with an aqueous solution of potassium 
hydroxide, treated with clay and filtered, and the remaining xylene was removed by topping. Thus, an imide compound 
(imide G) was obtained. 

25 [0147] This imide G is a bisimide represented by the formula (1 ) wherein R 1 and R 2 each represent CVC22 alky' or 
alkenyl group and A 1 and A 2 each represent a single bond. 

Production Example 11 

30 [0148] The procedure of Production Example 10 was repeated using 19.8 g (0.1 mole) of BTC dianhydride, 34.0 g 
(0.2 mole) of laurylamine and xylene, and the reaction was completed when 3.0 g of the generated water was distilled 
off. On completion of the reaction, the reaction mixture as such was subjected to topping to remove xylene. Thus, a 
monoimide compound (imide H) was obtained wherein the carboxyl groups partially remained. 
[0149] This imide H is a mixture which comprises, as the main component, a bisimide of the formula (1) wherein R 1 

35 and R 2 each represent a C 12 alkyl group and A 1 and A 2 each represent a single bond, and which further comprises 

a monoimide of the formula (2) wherein R 7 is a C 12 alkyl group, A 3 is a single bond, X is a group -NH-A 4 -R B (wherein 
A 4 is a single bond and R 8 is a C 12 alkyl group) and Y is -OH, and 

a monoimide of the formula (3) wherein R 9 and R 10 each represent a 2 alkyl group and A 5 and A 6 each represent 
40 a single bond. 

Production Example 12 

[0150] The procedure of Production Example 10 was repeated using 23.4 g (0.1 mole) of BTC, 34.0 g (0.2 mole) of 
45 laurylamine and xylene, and the reaction was terminated when 5.4 g of the generated water was distilled off. On 
completion of the reaction, the reaction mixture was neutralized with sodium hydroxide and the neutralized mixture as 
such was subjected to topping to remove xylene. Thus, an imide compound (imide I ) containing carboxylic acid sodium 
salt was obtained. 

[0151] This imide I is a mixture which comprises, as the main component, a bisimide of the formula (1 ) wherein R 1 
so and R 2 each represent a C 12 alkyl group and A 1 and A 2 each represent a single bond, and which further comprises 

a sodium salt of a monoimide of the formula (2) wherein R 7 is a C 12 alkyl group, A 3 is a single bond, X is a group 
-NH-A 4 -R 8 (wherein A 4 is a single bond and R 8 is a C 12 alkyl group) and Y is -OH, and 

a sodium salt of a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 12 alkyl group and A 5 and 
55 a 6 each represent a single bond. 
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Production Example 1 3 

[0152] The procedure of Production Example 10 was repeated using 23.4 g (0.1 mole) of BTC, 52.2 g (0.2 mole) of 
paradodecylaniline and xylene, and the reaction was terminated when 7.2 g of the generated water was distilled off. 
5 After completion of the reaction, the reaction mixture was neutralized with calcium hydroxide and the neutralized mixture 
as such was subjected to topping to remove xylene. Thus, an imide compound (imide J) was obtained. 
[0153] Imide J is a mixture which comprises, as the main component, a bisimide of the formula (1 ) wherein R 1 and 
R 2 each represent a C 12 alkyl group and A 1 and A 2 each represent a phenylene group, and which further comprises 

10 a calcium salt of a monoimide of the formula (2) wherein R 7 is a C 12 alkyl group, A 3 is a phenylene group, X is a 

group -NH-A 4 -R 8 (wherein A 4 is a phenylene group and R 8 is a C 12 alkyl group) and Y is -OH, and 
a calcium salt of a monoimide of the formula (3) wherein R 9 and R 10 each represent a C 12 alkyl group and A 5 and 
A 6 each represent a phenylene group. 

75 Examples 10-14 

[0154] A PPS resin, an imide compound and, where necessary, talc as shown in the following Table 1 were prelim- 
inarily mixed using a Henschel mixer, and 65 parts by weight of a commercially available glass fiber was added to 100 
parts by weight of the PPS resin. The mixture thus obtained was melted and kneaded in an extruder having a cylinder 
20 temperature of 31 0°C to obtain pellets of a PPS resin composition. The pellets were then injection-molded at a cylinder 
temperature of 310°C and a mold temperature of 70° C. 

[0155] The tensile strength, flexurat strength and Izod impact strength of the thus-obtained test pieces were respec- 
tively determined by the following methods. 

25 (a) Tensile strength 

Determined based on ASTM-D68. 

(b) Flexural strength of the molded product 

Determined based on ASTM-D790. 

(c) Izod impact strength of the molded product 
30 Determined based on ASTM-D256 

[01 56] The obtained results are shown in Table 1 . 

Comparative Example 8 

35 

[0157] The tensile strength, flexural strength and Izod impact strength of a molded product prepared from PPS-1 
alone were determined. The obtained results are shown in Table 1. 

Comparative Example 9 

40 

[0158] A PPS resin composition was prepared in the same manner as in Example 11 with the exception of using 
ethylenebisstearamide (EBS) in lieu of "imide H'. The tensile strength, flexural strength and Izod impact strength of 
the molded product ol the composition were determined. The obtained results are shown in Table 1 . 

45 Comparative Example 10 

[0159] A PPS resin composition was prepared in the same manner as in Example 12 except that "imide G" was not 
used. The tensile strength, flexural strength and Izod impact strength of the molded product of the composition were 
determined. The obtained results are shown in Table 1. 
50 [0160] As apparent from Table 1 , according to the method of the present invention, molding can be conducted even 
at a low temperature without impairing the inherent mechanical properties and heat resistance of polyarylene sulfide. 
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Production Example 14 

[0161] A 23.4 g quantity (0.1 mole) of BTC and 52.2 g (0.2 mole) of p-dodecy Ian i line were mixed and stirred in 500 
ml of xylene. The mixture was heated until the reaction temperature finally reached 260°C, white removing and sepa- 

s rating the generated water and xylene by cooling the distilled xylene-water azeotropic mixture with a condenser. The 
reaction was continued until 6.9 g of water was separated and removed from the reaction system. 
[0162] For purification by recrystallization, after the reaction, the reaction mixture was dissolved in 250 g of toluene/ 
methyl ethyl ketone/dimethylformamide solvent mixture (weight ratio: 3/1/1) with heating. Then, 3 g of calcium oxide 
was added, dispersed and stirred. The dispersion was filtered to remove insoluble matters. The filtrate was cooled to 

to obtain 41 g of a bisimide of BTC and p-dodecylaniline. 

[0163] The obtained compound was a solid having a melting point of 203°C. 
[0164] The characteristic absorption of the infrared absorption was as follows. 

v (C=0) 1778, 1703 cm' 1 (characteristic absorption of imido group) 

15 

[0165] The structure of the obtained bisimide and the results of measurement of the proton nuclear magnetic reso- 
nance are given below. 



20 



25 



C-CH„ CH„ -C 



a/ b_ W ^C-CH — CH— b. ± 

e 0 d d O e 



30 a:5=0.7 ( 3H) 

b:6=1.2(22H) 
c:6=2.6 (4H) 
d:8=3.1 (2H) 
e:5=7.1-7.4( 4H) 

35 

[01 66] The results of elementary analysis were as follows. 
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Claims 

1 . A thermoplastic resin composition characterized in that it comprises a thermoplastic resin and 0.1 to 1 00 parts by 
weight, per 100 parts by weight of said thermoplastic resin, of an imide compound, said imide compound being at 
least one member selected from the group consisting of: 

(1) a bisimide represented by the formula 



55 
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10 



C-CH* CH 9 -C 
R 1_ A 1.- N ^ I I ^N — A — R (1) 

C-CH — CH — C 
II II 
0 o 

j s wherein R 1 and R 2 are the same or different and each represents an alkyl or alkenyl group having 4 to 22 

carbon atoms, a cycloalkyl group having 4 to 6 carbon atoms, a group represented by the formula 

( r \0 (r4) - 



25 



35 



or a group represented by the formula 



in which R 3 and R 5 are the same or different and each represents an alkyl group having 1 to 22 carbon atoms, 
R 4 and R 6 are the same or different and each represents a single bond or an alkylene group having 1 to 2 
carbon atoms, a is an integer of 1 to 2 and b is an integer of 0 to 2, and A 1 and A 2 are the same or different 
and each represents a single bond or a phenylene group; 
(2) a monoimide represented by the formula 



o o 



c-ch 9 ch. -c-x 

R 7 -A 3 -N^ I I (2) 

^C-CH — CH — C-Y 



0 



wherein X and Y are the same or different and each represents a group -NH-A 4 -R 8 or a hydroxy! group, R 7 
and R 8 have the same meaning as R 1 in the formula (1 ) and may be the same or different, and A 3 and A 4 are 
50 the same or different and each represents a single bond or a phenylene group, and a metal salt thereof; and 

(3) a monoimide represented by the formula 



55 
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(3) 



HOOC-CH 




10 



wherein R 9 and R 10 are the same or different and each represents an alky I or alkenyl group having 4 to 22 
carbon atoms, and A 5 and A 6 are the same or different and each represents a single bond or a phenylene 
group, and a metal salt thereof. 

2. A thermoplastic resin composition according to claim 1 wherein the thermoplastic resin is a resin selected from 
the group consisting of polyphenytene sulfide (PPS), polysulfone, polyphenylene ether (PPE), polyether sulfone 
(PES), polyether ether ketone (PEEK), potyphenylene oxide (PPO), ABS modified with phenylmaleimide, oc-meth- 
ylstyrene and/or maleic anhydride, chlorinated polyvinyl chloride, aromatic polyamides prepared from terephthalic 
acid and an aliphatic diamine or from xylylenediamine and an aliphatic dtcarboxyltc acid, aliphatic polyamide such 
as 6 nylon, 6,6 nylon, 4,6 nylon, 11 nylon or 12 nylon, polycarbonate (PC), polyacetal, polyethylene terephthalate 
(PET), polybutylene terephthalate, polyoxymethylene (POM), polyethylene naphthalene dicarboxy late (PEN), poly- 
1 ,4-cyclohexane-dimethylene terephthalate, polyarylate, liquid crystal polymers, polyamide-imide, polyimide, pol- 
yetherimide, polymethyl pentene, modified products of these resins, polymer alloys, polyvinyl chloride, polyethyl- 
ene, polypropylene and ABS. 

3. A thermoplastic resin composition according to claim 1 wherein the thermoplastic resin is a polyarylene sulfide 
(PAS) resin. 

4. A thermoplastic resin composition according to claim 1 wherein the thermoplastic resin is a PAS copolymer con- 
taining a repeating unit represented by the formula (-Ph-S-) in an amount of not less than 70 mole % but less than 
1 00 mole % and other repeating unit as a copolymerized component in an amount of 30 mole % or less. 

5. A thermoplastic resin composition according to claim 1 wherein the thermoplastic resin is a PAS copolymer con- 
taining a repeating unit represented by the formula (-Ph-S-) in an amount of not less than 90 mole % but less than 
100 mole % and other repeating unit as a copolymerized component in an amount of 10 mole % or less. 

6. A thermoplastic resin composition according to claim 1 wherein the thermoplastic resin is polyphenylene sulfide 
(PPS). 

7. A thermoplastic resin composition according to claim 3 wherein the polyarylene sulfide (PAS) resin has a melt 
viscosity of about 10 to about 100,000 poises (300°C, shear rate of 10 3 /sec) as determined by a Koka-type flow 



8. A thermoplastic resin composition according to claim 3 wherein the polyarylene sulfide (PAS) resin has a melt 
viscosity of about 100 to about 50,000 poises (300°C, shear rate of 10 3 /sec) as determined by a Koka-type flow 



9. A thermoplastic resin composition according to claim 1 wherein the imide compound is a bisimide represented the 
formula (1). 

10. A thermoplastic resin composition according to claim 1 wherein the imide compound is a bisimide represented by 



tester. 



tester. 
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the formula (1) wherein R 1 and R 2 are the same or different and each represents an alkyl group having 4 to 22 
carbon atoms, an alkenyl group having 4 to 22 carbon atoms, or a group of the formula 



(wherein R 5 is an alkyl group having 4 to 22 carbon atoms), and A 1 and A 2 each represent a single bond or a 
phenylene group. 

11. A thermoplastic resin composition according to claim 1 wherein the imide compound is used in an amount of about 
0.5 to about 50 parts by weight per 100 parts by weight of the thermoplastic resin. 

12. A thermoplastic resin composition according to claim 1 which further contains at least one member selected from 
a nucleating agent and a filler. 

13. A method of molding a thermoplastic resin composition, characterized in that the method comprises injection- 
molding or blow-molding a resin composition comprising a thermoplastic resin and 0.1 to 100 parts by weight, per 
1 00 parts by weight of said thermoplastic resin, of at least one imide compound selected from the group consisting 
of the bisimide of the formula (1 ), the monoimide of the formula (2) and a metal salt thereof and the monoimide of 
the formula (3) and a metal salt thereof, all as defined in claim 1 . 

14. A method according to claim 13 wherein the thermoplastic resin is polyarylene sulfide (PAS) resin. 

1 5. A method according to claim 1 4 wherein the polyarylene sulfide (PAS) resin is a copolymer containing a repeating 
unit represented by the formula (-Ph-S-) in an amount of not less than 70 mole % but less than 100 mole % and 
other repeating unit as a copolymerized component in an amount of more than 0 mole % but not more than 30 
mole %. 

16. A method according to claim 1 4 wherein the polyarylene sulfide (PAS) resin is a copolymer containing a repeating 
unit represented by the formula (-Ph-S-) in an amount of not less than 90 mole % but less than 100 mole % and 
other repeating unit as a copolymerized component in an amount of more than 0 mole % but not more than 10 
mole %. 

17. A method according to claim 14 wherein the polyarylene sulfide (PAS) resin is polyphenylene sulfide (PPS). 

18. A method according to claim 14 wherein the polyarylene sulfide (PAS) resin has a melt viscosity of about 10 to 
about 100,000 poises (300 B C, shear rate of 10 3 /sec) as determined by a Koka-type flow tester. 

19. A method according to claim 14 wherein the polyarylene sulfide (PAS) resin has a melt viscosity of about 100 to 
about 50,000 poises (300°C, shear rate of 10 3 /sec) as determined by a Koka-type flow tester. 

20. A method according to claim 13 wherein the imide compound is a bisimide represented by the formula (1). 

21 . A method according to claim 1 3 wherein the imide compound is a compound represented by the formula (1 ) wherein 
R 1 and R 2 are the same or different and each represents an alkyl group having 4 to 22 carbon atoms, an alkenyl 
group having 4 to 22 carbon atoms, or a group of the formula 



(wherein R 5 is an alkyl group having 4 to 22 carbon atoms), and A 1 and A 2 each represent a single bond or a 
phenylene group. 

22. A method according to claim 1 3 wherein the imide compound is used in an amount of about 0.5 to about 50 parts 
by weight per 100 parts by weight of the thermoplastic resin. 
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23. A method according to claim 1 3 wherein the resin composition contains at least one member selected from a 
nucleating agent, a filler and other thermoplastic resin. 

24. A method according to claim 13 wherein the resin composition is inject ion -molded under the conditions: a resin 
temperature of 200 to 400°C, a mold temperature of 0 to 250°C, and an injection pressure of 500 to 1 300 kg/cm 2 . 

25. A method according to claim 14 wherein the injection-molding is effected at a mold temperature of 0 to 100 o C. 

26. A method according to claim 14 wherein the PAS resin composition is injection -molded under the conditions: a 
resin temperature of 280 to 400°C, a mold temperature of 0 to 100°C, and an injection pressure of 500 to 1300 
kg/cm 2 . 

27. A compound represented by the formula 

R „ 0 :>«, 

.C-CH— CH — c 

° s o 

wherein R 11 and R 12 are the same or different, and each represents an alkyl group having 1 to 22 carbon atoms. 

28. A molded article obtainable by the method according to any one of claims 1 3-26. 

29. Use of a molded article according to claim 28 for electric and electronic appliance parts, automobile parts and 
chemical parts. 



Patentanspruche 

1. Thermoplastische Harzzusammensetzung dadurch gekennzeichnet, daG sie ein thermoplastisches Harz und 0,1 
bis 100 Gewichtsteile pro 100 Gewichtsteile des thermoplastischen Harzes einer Imidverbindung umfaGt, wobei 
die Imidverbindung mindestens ein Bestandteil ist, ausgewahlt aus der Gruppe, bestehend aus: 

(1) einem Bisimid, dargestellt durch die Formel 



R 1 -A^-N 



,C-CH. CHL 

I I 
'C-CH — CH- 



-C 



N-A 2 -R 2 



(1) 



wobei R 1 und R 2 gleich oder verschieden sind und jeweils eine Alkyl- Oder eine Alkenylgruppe mit 4 bis 22 
Kohlenstoffatomen, eine Cycloalkylgruppe mit 4 bis 6 Kohlenstoffatomen, eine durch die Formel 
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30 



SO 



55 



dargestellte Gruppe oder eine durch die Formal 



10 

dargestellte Gruppe, in welcher R 3 und R 5 gleich oder verschieden sind und jeweils eine Alkylgruppe mit 1 
bis 22 Kohlenstoffatomen darstellen, R 4 und R 6 gleich oder verschieden sind und jeweils eine Einfachbindung 
oder eine Alkylengruppe mit 1 bis 2 Kohlenstoffatomen darstellen, a eine ganze Zahl von 1 bis 2 ist und b eine 
ganze Zahl von 0 bis 2 ist, darstellen und A 1 und A 2 gleich oder verschieden sind und jeweils eine Einfach- 
is bindung oder eine Phonylengruppe darstellen; 

(2) einem Monoimid, dargestellt durch die Formel 



20 



C-CH CH, -C-X 
R 7 "A 3 -< I I (2) 

C-CH — CH — C-Y 



0 



wobei X und Y gleich oder verschieden sind und jeweils eine -NH-A 4 -R 8 Gruppe oder eine Hydroxylgruppe 
darstellen, R 7 und R 8 dieselbe Bedeutung besitzen wie R 1 in der Formel (1) und gleich oder verschieden sein 
35 konnen, und A 3 und A 4 gleich oder verschieden sind und jeweils eine Einfachbindung oder a Phenylengruppe 

darstellen, und einem Metallsalz davon; und 

(3) einem Monoimid, dargestellt durch die Formel 

40 

R> 
I 

45 A 

I 

/ N \ (3) 
0=C C=0 

I I 

HOOC-CH 2 -CH — CH-CH 2 -CONH-A 6 -R 10 

wobei R 9 und R 10 gleich oder verschieden sind und jeweils eine Alkyl- oder Alkenylgruppe mit 4 bis 22 Koh- 
lenstoffatomen darstellen, und A 5 und A 6 gleich oder verschieden sind und jeweils eine Einfachbindung oder 
eine Phenylengruppe darstellen, und einem Metallsalz davon. 
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2. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei das thermoplastische Harz ein Harz ist, aus- 
gewahlt aus der Gruppe, bestehend aus Potyphenylensulfid (PPS), Polysulfon, Polyphenylenether (PPE), Polye- 
thersulfon (PES), Polyetheretherketon (PEEK), Polyphenylenoxid (PPO), mit Phenylmaleimid, a-Methylstyrol und/ 
oder Maleinsaureanhydrid modifiziertem ABS, chloriertem Polyvinylchlorid, aromatischen Polyamiden, die herge- 
stellt sind aus Terephthalsaure und einem aliphatischen Diamin oder aus Xylyloldiamin und einer aliphatischen 
Dicarbonsaure, aliphatischem Polyamid wie 6 Nylon, 6,6 Nylon, 4,6 Nylon, 11 Nylon oder 12 Nylon, Polycarbonat 
(PC), Polyacetal, Polyethylenterephthalat (PET), Polybutylenterephthalat, Polyoxym ethyl en (POM), Polyethylen- 
naphthalindicarboxylat (PEN), Poly-1 ,4-cyclohexandimethylenterephthalat, Polyarylat, flOssigkristallinen Polyme- 
ren, Potyamidimid, Polyimid, Polyetherimid, Polymethylpenten, modifizierten Produkten dieser Harze, Polymerle- 
gierungen, Polyvinylchlorid, Polyethylen, Polypropylen und ABS. 

3. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei das thermoplastische Harz ein Polyarylensulfid 
(PAS)harz ist. 

4. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei das thermoplastische Harz ein PAS-Copolymer 
ist, das eine durch die Formel (-Ph-S-) dargestellte Repetiereinheit in einer Menge von nicht weniger als 70 Mol- 
% aber weniger als 100 Mol-% und eine andere Repetiereinheit als eine copolymerisierte Komponente in einer 
Menge von 30 Mol-% oder weniger enthalt. 

5. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei das thermoplastische Harz ein PAS-Copolymer 
ist, das eine durch die Formel (-Ph-S-) dargestellte Repetiereinheit in einer Menge von nicht weniger als 90 Mol- 
% aber weniger als 100 Mol-% und eine andere Repetiereinheit als eine copolymerisierte Komponente in einer 
Menge von 10 Mol-% oder weniger enthalt. 

6. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei das thermoplastische Harz Polyphenylensutfid 
(PPS) ist. 

7. Thermoplastische Harzzusammensetzung nach Anspruch 3 wobei das Polyarylensulfid( PAS) harz eine Schmelz- 
viskositat von ungefahr 10 bis ungefahr 100 000 Poise (300°C, Scherrate von 10 3 /s), bestimmt mittels eines 
FlieGprufgerats vom Koka-Type, besitzt. 

8. Thermoplastische Harzzusammensetzung nach Anspruch 3 wobei das Polyarylensulfid(PAS)harz eine Schmelz- 
viskositat von ungefahr 100 bis ungefahr 50 000 Poise (300°C, Scherrate von 10 3 /s), bestimmt mittels eines 
FlieGprufgerats vom Koka-Type, besitzt. 

9. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei die Imidverbindung ein durch die Formel (1) 
dargestelltes Bisimid ist. 

10. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei die Imidverbindung ein durch die Formel (1) 
dargestelltes Bisimid ist, wobei R 1 und R 2 gleich oder verschieden sind und jeweils eine Alkylgruppe mit 4 bis 22 
Kohlenstoffatomen, eine Alkenylgruppe mit 4 bis 22 Kohlenstoffatomen oder eine Gruppe der Formel 



(wobei R 5 eine Alkylgruppe mit 4 bis 22 Kohlenstoffatomen ist) darstellen, und A 1 und A 2 jeweils eine Einfachbin- 
dung oder eine Phenylengruppe darstellen. 

11. Thermoplastische Harzzusammensetzung nach Anspruch 1 wobei die Imidverbindung in einer Menge von unge- 
fahr 0,5 bis ungefahr 50 Gewichtsteile pro 100 Gewichtsteile des thermoplastischen Harzes verwendet wird. 

12. Thermoplastische Harzzusammensetzung nach Anspruch 1, die ferner mindestens einen aus einem Keimbildner 
und einem Fullstoff ausgewahlten Bestandteil enthalt. 

13. Verfahren zum Formen einer thermoplastischen Harzzusammensetzung, dadurch gekennzeichnet, daOdas Ver- 
fahren ein SpritzgieGen oder Blasformen einer Harzzusammensetzung umfaBt, die ein thermoplastisches Harz 
und 0,1 bis 100 Gewichtsteile pro 100 Gewichtsteile des thermoplastischen Harzes von mindestens einer Imid- 
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verbindung umfaBt, die ausgewahlt ist aus dor Gruppe, bestehend aus dem Bisimid der Forme! (1 ), dem Monoimid 
der Formel (2) und einem Metallsalz davon und dem Monoimid der Formel (3) und einem Metallsalz davon, wobei 
alle wie in Anspruch 1 definiert sind. 

5 14. Vertahren nach Anspruch 13 wobei das thermoplastische Harz ein Polyarylensulfid(PAS)harz ist. 

15. Verfahren nach Anspruch 14 wobei das Polyarylensulfid(PAS)harz ein Copolymer ist, das eine durch die Formel 
(-Ph-S-) dargestellte Repetiereinheit in einer Menge von nicht weniger als 70 Mol-% aber weniger als 100 Mol-% 
und eine andere Repetiereinheit als eine copolymerisierte Komponente in einer Menge von mehr als 0 Mol-% aber 

10 nicht mehr als 30 Mol-% enthalt. 

1 6. Verfahren nach Anspruch 1 4 wobei das Polyarylensulfid(PAS)harz ein Copolymer ist, das eine ein durch die Formel 
(-Ph-S-) dargestellte Repetiereinheit in einer Menge von nicht weniger als 90 Mol-% aber weniger als 100 Mol-% 
und eine andere Repetiereinheit als eine copolymerisierte Komponente in einer Menge von mehr als 0 Mol-% aber 

is nicht mehr als 10 Mol-% enthalt. 

17. Verfahren nach Anspruch 14 wobei das Polyarylensulfid(PAS)harz Polyphenylensulfid (PPS) ist. 

18. Verfahren nach Anspruch 14 wobei das Polyarylensulfid(PAS)harz eine Schmelzviskositat von ungefahr 10 bis 
20 ungefahr 100 000 Poise (300°C, Scherrate von 10 3 /s), bestimmt mittels eines FlieBprufgerats vom Koka-Type, 

besitzt. 

19. Verfahren nach Anspruch 14 wobei das Polyarylensu(fid(PAS)harz eine Schmelzviskositat von ungefahr 100 bis 
ungefahr 50 000 Poise (300°C, Scherrate von lO^/s), bestimmt mittels eines FlieBprufgerats vom Koka-Type, 

25 besitzt. 

20. Verfahren nach Anspruch 13 wobei die Imidverbindung ein durch die Formel (1) dargestelltes Bisimid ist. 

21 . Verfahren nach Anspruch 1 3 wobei die Imidverbindung eine durch die Formel (1 ) dargestellte Verbindung ist, wobei 
30 R1 und R 2 gleich oder verschieden sind und jeweils eine Alkylgruppe mit 4 bis 22 Kohlenstoffatomen, eine Alke- 

nylgruppe mit 4 bis 22 Kohlenstoffatomen, oder eine Gruppe der Formel 
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(wobei R 5 eine Alkylgruppe mit 4 bis 22 Kohlenstoffatomen ist) darstellen, und A 1 und A 2 jeweils eine Einfachbin- 
dung oder eine Phenylengruppe darstellen. 

40 22. Verfahren nach Anspruch 13 wobei die Imidverbindung in einer Menge von ungefahr 0,5 bis ungefahr 50 Gewichts- 
teile pro 100 Gewichtsteile des thermoplastischen Harzes verwendet wird. 

23. Verfahren nach Anspruch 13 wobei die Harzzusammensetzung mindestens einen aus einem Keimbildner, einem 
Fullstoff und einem anderen thermoplastischen Harz ausgewahlten Bestandteil enthalt. 

45 

24. Verfahren nach Anspruch 1 3 wobei die Harzzusammensetzung unter den folgenden Bedingungen sprrtzgegossen 
wird: einer Harztemperatur von 200 bis 400°C, einer Formtemperatur von 0 bis 250°C und einem Spritzdruck von 
500 bis 1300 kg/cm 2 . 

so 25. Verfahren nach Anspruch 1 4 wobei das SpritzgieBen bei einer Formtemperatur von 0 bis 1 00°C durchgef uhrt wird. 

26. Verfahren nach Anspruch 14 wobei die PAS-Harzzusammensetzung unter den folgenden Bedingungen spritzge- 
gossen wird: einer Harztemperatur von 280 bis 400°C, einer Formtemperatur von 0 bis 100°C und einem Spritz- 
druck von 500 bis 1 300 kg/cm 2 . 

55 

27. Verbindung, dargestellt durch die Formel 
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wobei R 11 und R 12 gleich Oder verschieden sind, und jeweils eine Alkylgruppe mit 1 bis 22 Kohlenstoffatomen 
darstellen. 

28. Formartikel, der erhaltlich ist durch das Verfahren gemaG einem der AnsprOche 13-26. 

29. Verwendung eines Formartikels gemaB Anspruch 28 fur elektrische und elektronische Vorrichtungsteile, Kraftfahr- 
zeugteile und chemische Teile. 



Revendications 

1. Composition de rSsine thermoplastique, caractSrisee en ce qu'elle comprend une r6sine thermoplastique et 0,1 a 
100 parties en poids, pour 100 parties en poids de la dite resine thermoplastique, d'un compost imide, le dit 
compost imtde etant au moins un compose choisi dans le groupe consistant en : 

(1) un bisimide represents par la formule : 



R 1 -A 1 - -N^ 



C-CH„ CH 0 -C, 



C-CH — CH — C 



N-A 2 -R 2 



(1) 



O 



dans laquelle R 1 et R 2 sont identiques ou diffSrents et representent chacun un groupe alkyle ou alcSnyle ayant 
4 a 22 atomes de carbone, un groupe cycloalkyle ayant 4 a 6 atomes de carbon e, 
un groupe represents par la formule 



(* 3 . a 0 (R V 

ou un groupe represents par la formule 




dans lesquelles R 3 et R 5 sont identiques ou diffSrents et reprSsentent chacun un groupe alkyle ayant 1 a 22 
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atomes de carbone, R 4 et R 6 sont identiques ou diff6rents et representent chacun une simple liaison ou un 
groupe alkylene ayant 1 a 2 atomes de carbone, a est un entier de 1 a 2 et b est un entier de 0 a 2, et A 1 et 
A 2 sont identiques ou difterents et represented chacun une simple liaison ou un groupe phenylene; 

(2) un monoimide represents par la formule : 



R 7 -A 3 -N x I I (2) 

C-CH — CH — C-Y 



dans laquelle X et Y sont identiques ou difterents et representent chacun un groupe -NH-A 4 -R 8 ou bien un 
groupe hydroxy, R 7 et R 8 ont la m§me signification que R 1 dans la formule (1) et peuvent dtre identiques ou 
differents, et A 3 et A 4 sont identiques ou differents et representent chacun une simple liaison ou un groupe 
phenylene, et un sel metallique de celui-ci ; et 

(3) un monoimide represents par la formule : 

,9 
5 



R- 
I 

A" 



N (3) 

o=c c=o 

11 6 10 

HOOC-CH 2 -CH— CH-CH 2 -CONH-A 0 -R l 

dans laquelle R 9 et R 10 sont identiques ou differents et representent chacun un groupe alkyle ou alcenyle 
ayant 4 a 22 atomes de carbone, et A 5 et A 6 sont identiques ou differents et representent chacun une simple 
liaison ou un groupe phenylene, et un sel metallique de celui-ci. 

Composition de resine thermoplastique suivant la revendication 1 , dans laquelle la r6sinethermoplastique est une 
resine choisie dans le groupe consistant en sulfure de polyph6nyiene (PPS), polysulfone, polyphenylene ether 
(PPE), polyether sutfone (PES), polyether ether cetone (PEEC), oxyde de polyphenylene (PPO), ABS modifie 
avec du phenylmaieimide, de I'a-methylstyrene et/ou de I'anhydride maieique, chlorure de polyvinyle chlor6, po- 
lyamides aromatiques prepares a partir d'acide terephtalique et d'une diamine aliphatique ou a partir de xylyle- 
nediamine et d'un acide dicarboxylique aliphatique, polyamide aliphatique tel que nylon-6, nylon-6,6, nylon-4,6, 
nylon-11 ou nylon-12, polycarbonate (PC), polyacetal, pdly(ter6phtalate d'ethylene) (PET), poly(t6rephtalate de 
butyiene), polyoxymethylene (POM), polyethylene naphtal6ne dicarboxylate (PEN), poly-1 ,4-cyclohexane-dime- 
thyiene terephtalate, polyarylate, polymeres cristallins liquides, polyamide-imide, polyimide, polyetherimide, poly- 
methyl pentene, produits modifies de ces resines, alliages de polymeres, chlorure de polyvinyle, polyethylene, 
polypropylene et ABS. 
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3. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle la r6sine thermoplastique est une. 
resine de sulfure de polyarylene (PAS). 

4. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle la resine thermoplastique est un 
5 copolymere de PAS contenant une unite r6p6t6e representee par la formule (-Ph-S-) en une quantite d'au moins 

70% en moles, mais inferieure a 100% en moles, et une autre unite repetee en tant que composant copolymers 
en une quantite de 30% en moles ou moins. 

5. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle la resine thermoplastique est un 
to copolymere de PAS contenant une unite repetee representee par la formule (-Ph-S-) en une quantity d'au moins 

90% en moles, mais inferieure a 100% en moles, et une autre unite rep6t6e en tant que composant copolymeris6 
en une quantity de 10% en moles ou moins. 

6. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle la resine thermoplastique est un 
75 sulture de polyphenylene (PPS). 

7. Composition de resine thermoplastique suivant la revendication 3, dans laquelle la resine de sulfure de polyarylene 
(PAS) a une viscosite a I'etat fondu d'environ 10 a environ 100 000 poises (300°C, taux de cisaillement de 10 3 /s) 
telle qu'elle est determin6e par un appareil a tester I'ecoulement de type Koka. 

20 

8. Composition de resine thermoplastique suivant la revendication 3, dans laquelle la resine de sulfure de polyarylene 
(PAS) a une viscosity a I'etat fondu d'environ 100 a environ 50 000 poises (300°C, taux de cisaillement de 10 3 /s) 
telle qu'elle est determinee par un appareil a tester I'ecoulement de type Koka. 

2B 9. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle le compost imide est un bisimide 
represents par la formule (1). 

10. Composition de resine thermoplastique suivant la revendication 1 , dans laquelle le compose imide est un bisimide 
represents par la formule (1 ), dans laquelle R 1 et R 2 sont identiques ou diff Srents et represented chacun un groupe 
30 alkyle ayant 4 a 22 atomes de carbone, un groupe alc6nyle ayant 4 a 22 atomes de carbone, 

ou bien un groupe de formule 
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(dans laquelle R 5 est un groupe alkyle ayant 4 a 22 atomes de carbone), et A 1 et A 2 represented chacun une 
simple liaison ou un groupe phenylene. 

40 11. Composition de resine thermoplastique suivant la revendication 1, dans laquelle le compose imide est utilise en 
une quantite d'environ 0,5 a environ 50 parties en poids pour 100 parties en poids de la resine thermoplastique. 

12. Composition de resine thermoplastique suivant la revendication 1 , qui contient de plus au moins un element choisi 
parmi un agent de nucieation et une charge. 

45 

13. Procede de moulage d'une composition de resine thermoplastique, caracterise en ce que le precede comprend 
le moulage par injection ou le moulage par soufflage d'une composition de resine comprenant une resine thermo- 
plastique et 0,1 a 100 parties en poids, pour 100 parties en poids de la dite resine thermoplastique, d'au moins 
un compose imide choisi dans le groupe comprenant le bisimide represente par la formule (1), le monoimide 

50 represente par la formule (2) et un sel metallique de celui-ci, et le monoimide represents par la formule (3) et un 

sel metallique de celui-ci, tous etant tels que definis dans la revendication 1. 

14. Procede suivant la revendication 1 3, dans lequel la resine thermoplastique est une resine de sulfure de polyarylene 
(PAS). 

55 

15. Procede suivant la revendication 14, dans lequel la resine de sulfure de polyarylene (PAS) est un copolymere 
contenant une unite repetee representee par la formule (-Ph-S-) en une quantite d'au moins 70% en moles, mais 
inferieure a 100% en moles, et une autre unite repetee en tant que composant copolym6ris6 en une quantite 
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superieure a 0% mais inferieure a 30% en moles. 

16. Procede suivant la revendication 14, dans lequel la resine de sulfure de polyarylene (PAS) est un copolymere 
contenant une unite repetee representee par la formule (-Ph-S-) en une quantite d'au moins 90% en moles, mais 

s inferieure a 100% en moles, et une autre unite repetee en tant que composant copolymSrise en une quantite 

supSrieure a 0% mais inferieure a 10% en moles. 

17. Procede suivant la revendication 14, dans lequel la resine de sulfure de polyarylene (PAS) est un sulfure de po- 
lyphenylene (PPS). 

70 

18. Procede suivant la revendication 14, dans lequel la resine de sulfure de polyarylene (PAS) a une viscosite a I'etat 
fondu d'environ 10 a environ 100 000 poises (300°C, taux de cisaillement de 10 3 /s) telle qu'elle est determinee 
par un appareil a tester I'ecoulement de type Koka. 

is 19. Procede suivant la revendication 14, dans lequel la refine de sulfure de polyarylene (PAS) a une viscosite a l'6tat 
fondu d'environ 100 a environ 50 000 poises (300°C, taux de cisaillement de 10 3 /s) telle qu'elle est determinee 
par un appareil a tester I'ecoulement de type Koka. 

20. Procede suivant la revendication 13, dans lequel le compose imide est un bisimide represents par la formule (1). 

20 

21. ProcSde suivant la revendication 13, dans lequel le compose imide est un compose represents par la formule (1), 
dans laquelle R 1 et R 2 sont identiques ou differents et reprSsentent chacun un groupe alkyle ayant 4 a 22 atomes 
de carbone, un groupe alcenyle ayant 4 a 22 atomes de carbone, ou un groupe de formule 




(dans laquelle R 5 est un groupe alkyle ayant 4 a 22 atomes de carbone), et A 1 et A 2 reprSsentent chacun une 
30 simple liaison ou un groupe phenylene. 

22. ProcSdS suivant la revendication 13, dans lequel le compose imide est utilise en une quantity d'environ 0,5 a 
environ 50 parties en poids pour 100 parties en poids de la resine thermoplastique. 

35 23. Procede suivant la revendication 13, dans lequel la composition de rSsine contient au moins un SISment choisi 
parmi un agent de nucleation, une charge et une autre resine thermoplastique. 

24. Procede suivant la revendication 1 3, dans lequel la composition de resine est moulee par injection dans les con- 
ditions comprenant une temperature de resine de 200 a 400°C, une temperature de moule de 0 a 250°C et une 

40 pression d'injection de 500 a 1 300 kg/cm 2 . 

25. Procede suivant la revendication 14, dans lequel le moulage par injection est effectue a une temperature de moule 
de0a100°C. 

45 26. Procede suivant la revendication 14, dans lequel la composition de rSsine PAS est moulSe par injection dans les 
conditions comprenant une temperature de resine de 2B0 a 400°C, une temperature de moule de 0 a 100°C et 
une pression d'injection de 500 a 1 300 kg/cm 2 . 

27. Compose represents par la formule : 

50 
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dans laquelle R 11 et R 12 sont identiques ou differents et representent chacun un groupe alkyle ayant 1 a 22 atomes 
de carbone. 

28. Article moul6 pouvant etre obtenu par le proc6d6 suivant Tune quelconque des revendications 13 a 26. 

29. Utilisation d'un article moule suivant la revendication 28 pour des composants d'appareils Slectriques et electro- 
niques, des pieces detachees d'automobile et des composants pour I'industrie chimique. 
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